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Y' The Twen t i e th  AAP F l i g h t  O p e r a t i o n s  P l a n  (FOP) M 
i n c l u d e d  r e p o r t s  on a minimum-alti tude c o n s t r a i n t  f o r  t h e  
o r b i t ,  e l e c t r i c a l  power a v a i l a b l e  from t h e  CM b a t t e r i e s  f o r  re- 
e n t r y ,  and l i m i t a t i o n s  i n  d a t a - r e c o r d i n g  c a p a b i l i t y  f o r  a h igh-  
i n c l i n a t i o n  ATM m i s s i o n .  W .  Hamby a l s o  p r e s e n t e d  AAPO's 
recommendations f o r  unmanned LM/ATM rendezvous f o r  i n f o r m a t i o n .  
B r i e f  summaries of  these  t o p i c s  f o l l o w :  

1. C l u s t e r  O r b i t  

205  nm appea r s  t o  be t h e  minimum p e r i g e e  f o r  t h e  c l u s t e r  
o r b i t  t h a t  i s  c o n s i s t e n t  w i t h  t h e  maximum WACS p r o p e l l a n t  c a p a c i t y .  
MPAD r e p o r t e d  t h a t  an e l l i p t i c a l  o r b i t  w i t h  a p e r i g e e  below 205 nm 
would r e q u i r e  more t h a n  t h e  a v a i l a b l e  p r o p e l l a n t  t o  overcome ae ro -  
dynamic and g r a v i t y - g r a d i e n t  t o r q u e s .  T h i s  f a c t  p r e c l u d e s  i n -  
s e r t i n g  t h e  c l u s t e r  i n t o  an e l l i p t i c a l  o r b i t  such  as 170 x 3 0 0  nm, 
as had  been s u g g e s t e d  t o  i n c r e a s e  t h e  AAP-2 pay load .  I n  t h i s  
c o n n e c t i o n ,  t h e  F l i g h t  Con t ro l  D i v i s i o n  (FCD) s t a t e d  t h a t ,  i f  t h e  
c l u s t e r  were i n s e r t e d  i n t o  an e l l i p t i c a l  o r b i t ,  d e l a y i n g  S-IVB 
p r o p e l l a n t  dumping u n t i l  t h e  f i r s t  apogee a p p e a r s  t o  be  a c c e p t a b l e .  

2 .  E l e c t r i c a l  Power f o r  Reentrv 

North American-Rockwell r e p o r t e d  t h a t  t h e  CM b a t t e r i e s  
p r o v i d e  s u f f i c i e n t  power f o r  r e e n t r y  and more t h a n  72 h o u r s  a f t e r  
l a n d i n g ,  i f  a l l  f o u r  b a t t e r i e s  are used .  48 hour s  are  a v a i l a b l e  
f o r  r ecove ry  u s i n g  only  t h r e e  b a t t e r i e s .  They  es t imate  t h a t  t h e  
f o u r  CM b a t t e r i e s  can supp ly  158 amp-hrs f o r  r e e n t r y  and r e c o v e r y .  
About 29 amp-hrs are needed du r ing  t h e  r e e n t r y  phase ,  l e a v i n g  
1 2 9  amp-hrs a v a i l a b l e  f o r  r e c o v e r y .  117 amp-hrs would be used i n  
72 h o u r s  on t h e  ocean ,  assuming f u l l  use  of t h e  6 0 % ,  b u i l t - i n  
d u t y  c y c l e  f o r  t h e  r ecove ry  beacon and a duty  c y c l e  f o r  t h e  ECS 
f a n  as f o l l o w s :  h i g h  f o r  t h e  f i rs t  h o u r ,  low f o r  f i v e  minutes  
o u t  of eve ry  succeed ing  h a l f  hour ,  o f f  d u r i n g  t h e  remain ing  t i m e .  
Landing  i n  c o l d e r  water a t  a h i g h  l a t i t u d e  would n o t  r educe  t h e  
power r e q u i r e d  f o r  t h e  f a n ,  because o f  r e q u i r e m e n t s  f o r  C02 re- 
moval.  A d d i t i o n a l  d e t a i l s  from t h i s  r e p o r t  w i l l  be i n c l u d e d  i n  
t h e  FOP minu tes .  w 
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3.  Data Recording f o r  a High I n c l i n a t i o n  ATM Miss ion  

FCD concurs  w i t h  MSFC t h a t  t h e  two A u x i l i a r y  S t o r a g e  
and Playback  Recorders  on t h e  ATM do n o t  p r o v i d e  adequa te  data 
s t o r a g e  f o r  a h i g h  i n c l i n a t i o n  ATM m i s s i o n .  They  s t a t e d  tha t  
m i s s i o n  p l a n n i n g  shou ld  b e  based on one pr imary  r e c o r d e r ,  w i t h  
t h e  second r e c o r d e r  used only  as a back-up i n  c a s e  of a f a i l u r e .  
Data t h a t  MSFC had s u b m i t t e d  f o r  t h e  minutes  of t h e  N i n e t e e n t h  
FOP mee t ing  i n d i c a t e d  t h a t  i n  500 o r b i t s ,  i n t e r v a l s  exceed ing  
n i n e t y  minu tes  w i t h o u t  p layback  i n c l u d e :  f o u r  a v e r a g i n g  141 
minu tes  o v e r ,  67 a v e r a g i n g  45 minutes  o v e r ,  and 68  gaps  j u s t  
o v e r  n i n e t y  minu tes .  T h i s  data was o b t a i n e d  from an  approximate  
t r a j e c t o r y  and was based only  on g e o m e t r i c a l  c o n s i d e r a t i o n s ,  
u s i n g  a 5" e l e v a t i o n  as t h e  cu t -of f  for each s t a t i o n  p a s s .  
S i m i l a r  f i g u r e s  f o r  a 2 O  e l e v a t i o n  were also i n c l u d e d .  

4 .  S t a t u s  of Unmanned Rendezvous 

The AAPO s t u d y  on unmanned LM/ATM rendezvous recommends 
a c o e l l i p t i c ,  M = 4 rendezvous f o r  m i s s i o n  p l a n n i n g  p u r p o s e s  i n  
p r e f e r e n c e  t o  a h y b r i d  s t a b l e  o r b i t  t e c h n i q u e .  I n  the recommended 
c o n f i g u r a t i o n ,  t h e  catch-up phase i s  nominal ly  c o n t r o l l e d  by t h e  
ground and t h e  t e r m i n a l  phase  i s  c o n t r o l l e d  a u t o m a t i c a l l y  b y  t h e  
LM-A, m a i n t a i n i n g  an a t t i t u d e  a long  t h e  l i n e  o f  s i g h t  t o  t h e  
c l u s t e r  for radar t r a c k i n g .  Automatic c o n t r o l  i s  used  as a back- 
up f o r  t h e  catch-up p h a s e  whi le  t h e  ground p r o v i d e s  back-up f o r  
T P I .  C a p a b i l i t y  w i l l  be provided  f o r  t h e  crew t o  manual ly  con- 
t r o l l  t h e  t e rmina l -phase  midcourse and b r a k i n g  maneuvers from t h e  
c l u s t e r .  Advantages c i t e d  f o r  t h e  c o e l l i p t i c  t e c h n i q u e  are t h a t  
i t  i s  more compat ib le  w i t h  crew p a r t i c i p a t i o n  i n  t h e  rendezvous  

and i s  l e s s  s e n s i t i v e  t o  d i s p e r s i o n s .  

5 .  Schedu le  of FOP Meet ings 

The n e x t  s e v e r a l  AAP FOP meet ings  w i l l  o c c u r  a t  two t o  
t h ree  month i n t e r v a l s ,  s i n c e  CM/SM d e l i v e r y  i s  e x p e c t e d  t o  f u r t h e r  
d e l a y  t h e  s c h e d u l e  f o r  AAP l aunches .  Repor ts  t h a t  are e x p e c t e d  t o  
be  ready b y  t h e  nex t  m e e t i n g ,  scheduled  f o r  October  1 8 ,  i n c l u d e  
(1) a l t e r n a t i v e s  a v a i l a b l e  on AAP 1-2  for n i g h t  l a u n c h ,  n i g h t  
l a n d i n g ,  or South A t l a n t i c  r ecove ry  zones ,  ( 2 )  sys tem o p e r a t i n g  
c o n s t r a i n t s  f o r  t h e  CM/SM and ATM, ( 3 )  ATM an tenna  p a t t e r n s  for 
s i m u l t a n e o u s  r e a l  time and r eco rded  t e l e m e t r y ,  and (4) crew 
l i g h t i n g  r equ i r emen t s  f o r  an unmanned LM/ATM rendezvous .  

1 0  2 5-BHC-dcs B J ' H .  Crane 


